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SECTIONB 

MEASUREMENT/DATA ACQUISITION 

(Bl) SAMPLING PROCESS DESIGN 

Section B 
Revision OJ 

Date: 10/01199 

After approval of the SSI work plan, the field activities wlU be executed. At each site, these 
activities may include soil sampling, sediment sampling, surface water sampling, and 
groundwater sampling. 

Detailed reportS on all PA and SSI non-sampling data collection and SSI sampling activ ities 
will be kept in field logbooks. In this book will be noted U1e date, time, location, and 
identification of each sample, along with lhe collector's name, a description of all equipment 
used and any problems encountered, and general comments of the inspection team. Logbooks 
also are used to record pertinent information regarding tlle site itself, including date, time, 
location, and -identification of aU photographs taken during the site visit. 

Proper identi.fication and labeling of samples is crucial to an effective sampling program. 
Immediately upon collection, each sample must be sealed and tagged. The tag should. be 
marked with a sample identification number, station location, type (composite or grab), 
concentration (low, medium, or high), the parameJers requested, collector's name, and the 
date and tin1e of sample collection. 

For many of the SSis, lhe detem1ining factor of hazard evaluation will be the data provided by 
sampling and analytical activities. Thus, it is important that QA/QC be maintained for each 
sample. The purpose of th is Section is to outline specific procedures for inspectOrs to use 
while acquiring and handling samples during an inspection to ensure U1at quality data are 
obtained. 

Certified clean sample bottles will be used for sample collection. Custody of lhese bottles will 
be maintained by docwneming the batch number of lhe sealed box, documenting opening of 
the box, and keeping the bottles locked up at all times. If returned to the office, the bottles 
will be placed in a sealable container and secured wilh custody seals. 

-15-
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(B2) SAlvlPLE METHODS REQUIREMENTS 

Section B 
Revision 01 

Date: 10/01199 

This Section discusses the standard sampling procedures. Other sampling procedures may be 
used as determined necessary by the lead Site Investigation Manager and with approval of the 
Technical Director or Program Manager. 

Regardless of sample type, the following principles and procedures should be adhered to 
during the sample collection phase of a site inspection: 

l. Obtain ice before visiting a site where sample collection is involved. 

2. Add appropriate preservatives to the sample bonles at !he Lime of sample 
collection. Sec Appendix B, p. 14. The bottles requ ired for each analysis are 
shown in Appendix B, p. 9-10. 

3. If there is reason to suspect the presence of toxic vapors , precede sampling 
activities by an initial survey of suspect areas, using appropriate safety gear and 
a photoionization detector (or equivalent) . The potential use o f air monitoring 
equipment should have been specified in the SSJ Work Plan. If it was not, and 
if organic vapor presence is possible, contact the Program Manager and Project 
Safety Officer for possible changes in safety procedures. 

4. 1f poss ible, collect background samples first, tben proceed from the probable 
least contaminated to most contaminated sampling points. 

5. Change disposable gloves between sampl ing points, placing used gloves in a 
plastic bag for disposal. 

6. If it is necessary to reuse sampling devices, use the specified decontamination 
procedures between sampli ng points. 

7. At each sampling location, 
a. Photograph the collection of samples. 
b. Record in the logbook: 

- Sample number; 
- Phmo number; 
- Location (show on site sketch); 
- Type of sample; 
- Date and Time; and 
- Relevant observations. 

-16-
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Section B 
Rcvjsion 01 

Date: 10/01/99 

8. If a faci lily representative requests, they will be allowed the opportunity to 
collect split samples. If these arc desired, place samples directly in different 
containers at the sampling point rather than splitting them at a later time. In the 
event there may not be enough soil, sediment, and/or groundwater volume to 
provide split samples, collect the SSI required sample first and than provide the 
remaining volume to the facility representative. 

9. Before placing samples in the iced cooler: 

a. Complete the sample tags and labels, and place clear tape over the 
sample labels on the sample containers to protect the writing from 
moisrurc. 

b. Check the pH of all preserved water samples (exclusive of VOA 
samples). 

c. Place a custody seal around the bonle cap. 

d. Wrap the sample containers with plastic foam, bubble pack, or 
equivalent to protect against breakage. 

e. The TNRCC will include in each ice chest with samples to be shipped 
for analysis, a tempcrarurc blank taped to the side of the chest prior to 
shipping. 

f. Place the sample containers in plastic Ziploc0 bags or equivalent 10 

prevent melted ice from contacting the container. 

g. Place wrapped sample containers imo ice chests filled with 2 lO 3 inches 
of vermiculite. 

10. Remove water from melted ice frequently, and replace with fresh ice. Place ice 
in plastic Ziploc0 or sealable bags to minimize water leakage during shipment. 

- 17-
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SURFACE SOIL SAMPLING PROCEDURES 

Section B 
Revision 01 

Dale: 10/01/99 

Areas selected for sampling will be located in order to collect a representative fraction of the 
soils with the minimum of samples. A surface inspection of the subject area will be made to 
locate pertinent fearures (e.g., rock outcrops, drainage patterns, surface runoff, erosion areas, 
ere.) and to evaluate the relationship among these fearures and potential sources of pollution. 
The locations of sediment deposition areas are good indicators of surface runoff direction. 

A method of obtaining a shallow soil sample is to use stainless steel spoon or shovel. When 
deemed appropriate, a deeper soi l sample may be obtained through the use of a soil corer. 
After collection, the soil sample will then be placed in the appropriate glass bottle. After the 
sample has been collected, the top of the boule and lid will be wiped with a clean paper towel 
to ensure a tight seal. Samples for VOA analysis will be collected first, followed by samples 
for BNA's, metals and pest icides/PCBs. If metals are the primary concern at a site, the metals 
sample will be collected second. Care will be taken to fill the 120 mL VOA sample as fu ll as 
possible to eliminate headspace. A decontaminated shovel or spade can be used to uncover the 
top 6 inches of soil so the sample can be collected from beneath the surface. 

Sampling equipmem such as stainless steel scoops and spoons, and shovels or spades must be 
decontaminated according to the specified procedures between sampling locat ions to avoid 
cross contamination. Dedicated sampling equipment will normally be used. lf ded icated 
equipment are not used, then an equipment r insate sample shall be collected at the end of each 
sampling day ro demonstrate decontamination efficiency by TNRCC field persormel. 

SEDlivfENT SAMPLING PROCEDliRES 

Areas selected for sampling will be located in order to collect a representative fraction of the 
sediments with the minimum of samples. The primary consideration in sample site selection 
will be to choose an area of quiescent settling with low hydrologic activity or energy, and to 
evaluate these areas and potential sources of pollution. For example, areas that are: 1) ins ide 
the bend of channels; 2) backwater areas or side channels; anJ 3) of heavy shoaling and 
deposition. Quiescent areas are conducive to the settling of finer materials. 

Sediment samples will be collected by use of a stainless steel spoon; or for samples greater 
than six (6) inches beneath the water surface, samples will be collected using either an Ekman 
dredge or sediment corer. When using a dredge, it wi ll be lowered to the bottom of the water 
body with a mininmm of substrate disturbance. Once the dredge jaws have been triggered, the 
closed dredge wil l be retrieved at a moderate speed of less than two (2) feet/second. Wa1er 
overlying the sediment in the dredge will be gently decanted by slightly tipping the dredge 
un1il the water runs out the top. The decanting process wil l be completed in a manner to avoid 

-22-
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Section B 
Revision OJ 

Date: J0/01/99 

the removal of surficial sediments . In order to avoid contamination from material on the 
dredge walls, a stainless steel spoon will be used to remove sediments to a depth of one inch 
and no c loser than 0.75 inches tO the wall of the dredge. The sediment sample will then be 
placed in the appropriate glass bottle. Pebbles and sticks will not be transferred to the sample 
bottle . Additional dredge samples will be collected as needed 10 till the sample bottle. After 
the sample has been collected, the top of the bottle and lid will be wiped with a clean paper 
towel to ensure a tight seal. Samples for VOA analysis will be collected first, followed by 
samples for BNA's, metals and pesticides/PCBs. 

Jf metals are the primary concern at a site , the metals sample will be collected second. Care 
will be taken to fill the 120 mL VOA sample as full as possible to eliminate headspace. The 
Ekman dredge and stainless steel spoons must be cteconlamiJJated according to the specified 
procedures between sampling locations to avoid cross contamination. Dedicated sampling 
equipment will normal ly be used. 

DECONTAMINATION PROCEDURES 

To prevem contamina~ion of samples by materials originating from the variety of on-s ite 
sampling rools and equipment, all sampling equipment (sample scoops, bailers, surface water 
d ippers) will be decomaminated. Dedicated sampling equipmenr will be ava ilable for each 
sample plaOJJed . AJI equipment to be used at one site will be decontamina1ed in one batch 
prior to initiating any $ampling. Each sampling tool will be p laced in an individual sealab le 
plastic bag or wrapped in a large plastic trash bag and c losed with a cusrody seal. In the evem 
that additional sampling is required or a sampling 1ooi 's integrity is questionable, !hen that tool 
will go through a decontamination process. The decontamination procedures are as follows: 

1. Rinse equipment wilh tap (potable) water. 

2 . Clean the equipment with a brush in a solution of laboratory-grade detergent 
(Liquinox, Alconox, or equivalent) and potable water. 

3. Rinse with tap water. 

4 . Rinse with 10 percent nitric acid solution, (trace metals grade) if analyzing for 
metals. 

-23-
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(B5) QUALITY CONTROL REQUIREi\fENTS 

Seaioo B 
Revision OJ 

Date: 10/01/99 

Quality assurance for analytical work on th is project will involve analysis of blank samples. 
spiked samples, and duplicate samples. For each group of 20 samples (or tess if fewer than 20 
samples are collected) of similar matrix (i.e., groundwater/surface wa ter, soil/sediment) 
collected at each site, CLP internal laboratory QA/QC analysis will be conducted on one 
blank. one spiked, and one duplicate spiked sample. Field duplicates will be collected at a rate 
of 10% for each matrix and/or one per day, whichever is grcarer. Also, the T:-IRCC will 
include in each ice chest with samples to be shipped for analysis a temperarure blank taped to 
the side or the chest prior to shipping. 

LABORATORY QUALITY CONTROL BLANKS, SPIKED BLAN'KS, Al\'D i\L<\TRIX 
SPIKES 

Analysis of blank samples verifies that the analytical method does not introduce contaminants. 
The spiked blank is generated by addition of standard solutions to the blank water. The matrix 
spike will be generated by the CLP laboratory through the addition of standard solutions to a 
randomly selected field sample. Extra volume (triple volume) for a matrix spike and matrix 
spike duplicate will be collected for one water sample (groundwater or surface water, but not 
both) by the field ream and sent 10 the assigned CLP Laboratory for internal quality control. 
In addition, one soil sample (no extra volume) will be designated on the TR by the field team 
and sent to the designated CLP laboratory for internal quality comrol. 

FIELD QUALITY CO:-fTROL SAMPLES 

All samples will be collected with dedicated equipment, if possible. All sampling equipment 
will be decontaminated prior to initiating sampling activities. Three types of blanks will be 
taken in the fie ld. The first type, field blanks, are blanks that are exposed to the same 
contamination as the field samples (e.g., airborne contaminants that are nor from the waste 
being sampled). The second type, trip blanks, are collected for volati les only. Volati le 
organics samples are susceptible to contamination by diffusion of organic contaminants through 
the Teflon-lined septum of tl1c sample vial; therefore. a VOA trip blank will be analyzed to 
monitor for possible sample contamination. The trip blank also serves 10 detect contaminants 
in the sample bottles. These blanks are similar to field blanks with the exception that they arc 
not exposed 10 field conditions. They allow evaluation of contamination generated from 
sample containers and changes occurring during the shipping and laboratory storage process. 
The third type, equipment rinsate blanks, will consist of CLP-specified grade water that bas 
been poured over the equipment after completion of decontamination. The number of blanks 
collected in the field will be specified by the work plans for each site. The blanks collected in 
the field will not be counted for the laboratory's quality control protocol for matrix spikes or 
duplicate samples. 

-38-
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FIELD DUPLICATES 

Section B 
Revision OJ 

Date: 10/01199 

For samples collected for laboratory analysis, field duplicates will be collected at a rate of 10 
percent of the total number of samples collected during each day of sampling for each sample 
matrix type at every site. The number of samples collected will be rounded up to the next 
increment of ten, such that twenty-one samples would require collection of three duplicates, if 
collected within three days . At least one field duplicate will be collected per day of sampling 
and will be packaged and sent to the laboratory for analysis \\'ith the other samples of the same 
sample matrix type. 

EQUIPMENT RINSATE SAlv lPLES 

Equipmem rinsate samples will be collected to establish that proper sample bottle preparation, 
decontamination and handling techniques have been employed. Dedicated sample equipment 
wi ll be used at each site for each sample station. All sample equipment will be 
decomaminated in the field and carefully packaged for rerurn to the TNRCC Central Office. 
The decontaminated equipment will be taken to the TNRCC Reg ion 11 Ausrin Office 
laboratory where one equipment blank will be collected and shipped to the assigned CLP 
laboratory for analysis. The equipment rinsate sample will be prepared by collecting 
CLP-specified grade water from the final rinse of the sampling equipmenl . Finally, the 
sample equipment will be p laced in indiv idual dated plastic bags, including chain-of-custody 
seals. 

If sample equipment musr be used more than once in the field, then the decontamination 
procedures for sample equipment will be followed and a rinsate sample collected in the field at 

the end of each sampling day and/or berween each sample matrix type sampled, whichever is 
greater, and shipped to the assigned CLP laboratory with the associated sample matrix type. 
The number and type of QA samples at each site will be estimated in the SSI work plan. 
Modifications to the plan may be deemed necessary by the s ite investigation manager 
depending on field conditions, the on-site determination of additions or removals of sample 
locations, and the number of days required to complete the site sampling investigat ion. 

(B7) CALmRATION PROCEDURES AND FREQUENCY 

Calibration of field instruments and equipment will be performed at approved intervals as 
specified by the manufacturer or more frequently as conditions dictate. Calibrations also may 
be performed at the start and completion of each test run. However, such cal ibrations will be 
re-initiated after any delay caused by meals, work shift change, or damage incurred. Standards 
will be used and duplicate samples analyzed in tl1e field to ve rify pH and specific conductance 
data. 

-39-
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United Stales 
Environmental Prote-ction 
Agency 

Office of 
Solid WMte and 
Emer~eney Response 

Publication 9240.0·08FSC 
Au2ust 1999 

.&EPA Multi-Media, Multi-Concentration, 
Organic Analytical Service for 
Superfund (OLM03.2) 

Office of Emergency and Remedial Response 
Analytical Operations\Data Quality Center (52040) Quick Reference Fact Sheet 

Under the legislative authority gra.oted to the U.S En'ironmcntal Pmtecrion Agency (EPA) under the Comprehensive 
En,irorunental Response, Compensation. illld Li>bility Act of 1980 {CERCLA) illld the Su~rfund Arntndments .00 
ReouthorizationA<tof 1986 (SARA). EPAdC\ elopssund.,;di=lonalytical mec'lods for the me:osurementof '-.rious pollutants 
in cnv;ronmental samples from known or suspecttd ha1'2dous wa.s1e Silc:$. Among the pollut..1.nts that arc of cone em to the EPA 
at >uch sites, are a series of volatile, semi volatile, and pcsticidc/Aroelor (pesticideJPCB} compounds dUit arc nnalyzcd using 
gas chromatography coupled with rna." spectrometry (GC!lviS) and l:ilS chro1112tography with an electron capture detector 
{GCIECD). The An>lyticol Openuions\Data Q\l>lity Center (AOC) of the Office of Emergency a.nd Remcdi~ Respoose 
{OERR) offers an anal)1ic~l 3cl"'ice th2t provides cbta from the wlysis of water and sotVs!dimem srunples for 01~c 
compoW1ds for use an the Supc:iund dccision·ma.~ing poxcss. Through a series of sund3rdazcd proccdun:s and a strict 
cham-or-custody, the organic :ll'.>lytical service produces data or known and documented Gu>lity. This service is ""'ilable 
thiough the Superfund Contract Laboratory Proem (CLP), 

DESCRIPTlOi\' OF SERVICES 

The O<g:lnic analytical servie<: p<O,-ides a teclvu<11l and 
contracl\131 f'ramoworl: forlabor>tories to apply EPNCLP 
il113lytical methods for the isolation, dr;lc;ction, Bnd 
quantitative measurement of 33 volatile, 64 sernivobtite, 
ond 28 pesticiddAroclor (pesticidclPCB) t>rgct 
compounds in \Vilte-r a.nd soiVscdiment environmental 
samples. The CLP providt$ the methods 1o be used il!ld 
the specifac technical, reponing. and contntrual 
requirements, including quality assurance, quality control, 
and s~1ndard operoting procedures, by which EPA 
evaluotes lhe da~'· This service uses GCII-IS and 
GCIECD methods to analyze the target compounds. Two 
data delivery rumarounds arc available to CLP customc~ 
35-day IUrnlround illld 14-day rumaround after bbol'l1tory 
rc<:cipt or the last sample in the set 

DATA USES 

This nn:~lytical scnice provides data which EPA uses for 
o variety of I'"'PCSCS. suc:h as dttermining the nanne and 
extent of eontamimtion 3l a hazardous waste site, 
=sing priorities for response based on risks to ht.tman 
health and the environment, detennining appropriate 
c1c:anup actions, and detennining when remedi:JI actions. 
are complete. The data ffilY be used in all stages in the 

investigation of a h.aurdous waste site including sih: 
anspections, Hazasd !Unlong System scoring, remedial 
mvestigaticnsffeasibillly studies, n:mcdial design, 
ueatability S.tl.:<lies, and rtmoval actions. In addition1 this 
servic-e provides data thBt are avai!3blc Cur use in 
Superfund enfot<cmen!llitigation activities. 

TARGET CO:VIPOUl\'DS 

The compounds fe< which this semcc is applicable and 
the conresponding quantillltion limits a.e listed in T•ble L 
For watersamples, the lowest qu3ntitation limits reportable 
:arc I 0 ppb for tl1e voiRtite compounds, I 0 ppb for the 
semivolatile compounds, and 0.05 ppb for the 
pcsticidc/Aroclor {pcsricideJPCB) compounds. For soil 
so.mpi<S, the lowest quantimtion limits repo!Uble arc 10 
ppb for the volanle compounds, 330 ppb for lhe 
semivolatile compounds, and 1.7 ppb for the 
pcsticidc/Aroclor (pesticide!PCB) compounds. Specific 
somple quantitation limits nrc highly matrix de~ndent 
Compounds identified with concentrations below the 
CjlWlribrion lh'llit are repo<ted ;;s esrima!od concc:otration 
value&. 



Ta))le J. Target Compound Lise nnd Conrr :1ct Required Ouantirarion Llmit·s CCROLs) For O Ll\103.2•· 

QU"2flfi'Urlon Limits 

\'QI Hllf'-S 
I. C'hlotOmeth:vu: • , . • • • • . .. t 0 
2. ""'>1 Chloric!c ••••••••••• 10 
l. Bromomet.\Jne • .. •.•• , , • 10 
4. Ch!oroclhlrlc • .. .. • .. .. . 10 
S. I.I·DK~.Ja,-. .. • .. • 10 
6. At:torw: • . • , •.• ,, •. , •• .• 10 
7. C<:bon Dilulficlc .• •••.• •. 10 
S M~:lt)-lcr.e Chloride ...... 10 
9. 1.2-0tchlo~ene (total) . ,. 10 
10 l.I·Dkhlcrvcth:lJ!c: .. . ... . 10 
II ~-B~ ... .. . . .. 10 
ll. O:Orofo.rm ..... ........ 10 
13 I.I.I·Trichlorocth.l!".c •• , .. . 10 
l4 Cllbon Ttt.~blonlk . • . •. 10 
15 Be;w-1lC ..... .... ..... 10 
16 1.2-0khlotOeth:ltle . ,, •• , •• 10 
ll. Tnchloro:t."-'<M" .. .. • • . . 10 
1!. l.l•01thloroprop.1ne , ••. 10 
19, 8l'tll1lOI.lithloromefun: •.•• 10 
20 ciTI.)..Oichl~ • . • 10 
21. 4-~1cl.hy1·2·pc:r.UooM • , .. • 10 
22, Tol\lci'IC ..•. • , •.• •••• , .• 10 
u . ~n.~l.l·O.thlofv;xopmc .. to 
N 1, 1 ,1·Tric:hloi'OC1h:l.-:~ ... , •. 10 
H. lc~hlotocthcnc.. ... . . 10 
26 :!·Hc.unonc • • .. • • .. .. .. 10 
27 01bromo.:h!oromtth.1tiC , , , • 10 
28. Ulo~ne •• .• • , .•• 10 
29 £,;,11>== . , . . . . , . • I 0 
30. X)!tn(1 (tOt:JI) . .... .. ... 10 
31. St:tnnc • .. . • .. .. .. . . 10 
}2 Sromolorr.\ • .. .. • .. • 10 
Jl. 1 , 1,2 ,l·Tctrnc:hloroe~ilrte . , • 10 

S(;\11\'0LATI LF..S 
H. Phenol , • . • , •••• ... • , - · 10 
3~ ~2..chloroct.'\yl}elht:t • .. • 10 
)6. 2~ •.. .. •.. . 10 
37, I,).Oiehlc-robcnzenc , •••• . 10 
lS. I.~OithlotObdl:t:etlc •• ~ • 10 
19. l.l·Ooel>l«ob=cr.< . .. .. 10 
-10. 2·Meth~tphenol •. , . , , • . . 10 
~1. l,2:'1):tybi:s 

(1-Q.Iofopn>plliO) .. ••.. .• 10 
412, 4-Mclhylphe:nol ... • , •• , , • 10 

Low 
S~ll 

(ui/Ke.l 

•• • 10 
10 
10 
10 
10 
10 
tO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

•. • 10 
10 
10 
10 

•.• 10 
10 

•.•• 10 
10 
10 

•••• lO 
10 
10 

. • • J)O 

• llO 
.• ))0 

•. llO 
••• llO 
••• ))0 
•• . l)O 

.. • ))0 

•. • llO 

Quanriutlon Limilt 

W11t1!r 
(uoJI.) 

J). N·Nlll'OSO-di·n·propyl.amine , • 10 
«. Hwthloroctl'.3ne •••• • •• •• 10 
.as. Ns:robcnz.c:nc . •••••••••••• 10 
46. l.sophorone .. . ..... . ..... , I 0 
o11. 2-:0:ieophenol .......... . . 10 
•s. 2 ... oim<dlytphmol ••.••••• 10 
49. bir-{2-0ilorocthoxy)rneL'une • 10 
lO. 2 .... 0icblD<C~>I>=I •••••••• 10 
S1 IJ."-Triclorobcr.uoc • .. •••• 10 
S2. N,phthJlato . .. ...... . .. . 10 
$}. 4-0tlC~i.iline . . • . ... .. 10 
S-4, Ht43ehlorvbl.~ . . . . . . 10 
" · 4-C'lllon>l·rned-,y:phenol .•. • lO 
$6 2·!-.lct.i.yln.l;:~a.c • • • • • • 10 
Sl. Hco:.hforcq·:~:.-\dic::lt •• 10 
SS. 2.4,6-Trichloroph~nol ..•.. • , 10 
l9. 2.4..1-Tri<h~ .... ••. H 
60 10loronJ.P.'t:N!"mc: .. .. ... 10 
61. 2·""'iuu~,illllo .. .. , .. • .. . H 
61 Dimcr..~ylpl"~ • • • • • • • • 10 
63 Aecr.:qlh.1b)·!cf'IC' •• , •• , • . •• , 10 
64, 2,6-0iP.iuo!Oluenc ••• .... • , 10 
6$. l-llocro.Wiinc • . • • . • • • • • • 2S 
(,6. Aea-.:.ph1hcnc: • .. .. • .. • • • I 0 
61, 2,4-0initruphenol ., .• , .• , •• 15 
6S 4-:-ti~'x:DOI • .. • .. .. .. 25 
69. 01Xt'.20fur:l."l . .... ....... . 10 
70, I.<,Dinlttoi~Utn< • . • . . . . . 10 
71 F1wortac: • • • • • • • • • • , • • I 0 
71 Oic:h)1pl-,:lula!t . •..• ..... . 10 
1J, 4·0tlorophl:nyl·phc-,n)1cd'let •• 10 
7.: ¢..,.,:·~ilir.e . .. . • • . . ... 15 
1$ 4.6-0i.'1i1;1>ol~~ytphcnol •• 25 
76 N·N•tros...'"'Ciiphcnybmlne ••. • 10 
11. 4.-Q.:omophmyl·;..~)~t'.htt •• 10 
7&, Htx1Chloro\x.tw1le , , .••. , 10 
79. Pcn~hloroph~r.ol •• , ••.• .• 25 
10. "''''".:!woe . . . . . . . . . -. 10 
81. A.n.:tv:ttcne ••• , ••• , ••.• , • 10 
82. C.vb=!< ••••. . . •• . ••• •• 10 
ll. f>i.o-b<.-rjlphN!u ••• .• •• 10 
84. Fluor.ur:benc • . , • •• .•..•. • 10 
8l. ~"' ... ... .. •. . .. . • .. 10 
16. B•l)oll>=,i(>M".ili:.t •.. . ••• 10 
11. J,l'•f>lchloro~dlt'le . . . .. . 10 
.u. Bcn:D{il)~:ut-n"r.c: •••••• , • to 

L•w 
SoU 

t..n<r! 

... :•30 

... llO 
••• JlO 
•• • 330 
••• 3)0 
••• llO 
. •. llO 

jJO 
... llO 
. • • JJO 

JjO 
DO 

.. llO 
•• llO 

JJO 
.. . 330 
•.• 810 
• .. ll~ 
••• 830 
••. llO 
••• ))0 
... no 
•• 8)0 

. .. 3)0 
810 
SlO 

•• • 31.0 
JJO 

.. llO 
... :no 
• .• ~lO 

&JO 
. •• 810 

• • JJO 
.. llO 

330 
.• 830 

••• llO 
• • • 130 
• .. llO 
.•• JlO 
• •. JJO 

330 
••• )!0 

... J.JO 

... 3)0 

Qu:.ntiution Umiu 

Wu~r 
(a elL} 

S9. Chtysenc: ••••• •••. •• , • I 0 
90. bis-(l·ElJI)ira)~l.:o 10 
9 1. Oi·n-oc:l)1phlhlb~c tO 
92. Beruo(b)n\larullhcnc .• • , tO 
93. BrnzoOOC""'-'"'= • • • . 10 
94. Ben>o(a)p)m>< • • • • • • • • 10 
95. ln<!<no(l.l.3-<d)pynme. . 10 
%. Oibc'<(a.b)>.·.lhn<= • 10 
97. Der->O(G)>.i);.:rylon< • • • • 10 

Pr.sTICIDESIARO<""hORs 
(PESl' ICLOf&PCflsl 

Wttt"r 

l•t<IL) 
98. :.lpba·B~IC .. , .. , •• • OOS 
99. bet&-BIIC •. 0 OS 
100. doii>·RHC ••••••• . • •. O.OS 
10 1. I"""'""BIIC(I.ind=) 005 
102. H~ .. .....•.. oos 
103. Aldrin .. .... , ... .... 0.05 
It>:. H'J'O>Ch!Of <poA;.Je •••• 005 
10}. ~lf.lnl ..... o.os 
106. OK:Idn."l .... , . ... , .. 010 
107. <:.4"·00E • • • • • • 0 10 
tot En<!rin ••••••.•.. • ••• 0.10 
109. !Wosulfi!J\11 • • •••• ... 0.10 
110. • .•··DOD • . ••.• .. ..• 0.10 
Ill. En6oMf1:u~lf~tc: ••.•• 0.10 
112 <.<"·DDT .. • .. • ..• . . • 0.10 
I tJ M~:ho.xyd·Jor • • .. o..50 
u.: EW.n l.ttor~ ...... .. 0.10 
115. Er.dri:l ntdchyde, ...... 0.10 
ll6. :.!plu.(."hlott!!:-:1!! •••• •. • 0 OS 
117. prn-.a~ . . . . o.os 
liS. Tox3phcnc .. .. .. .. , , • S.O 
119, A10elor·l016 .... .. . , 1.0 
120. Arocl<lr· llll • . . • . . . 2.0 
12t. Arod0f·12l2 .... . .... I 0 
122, Anxloc-·l2·'2 . ....... 1..0. 
Ill. Ar.xkJ,r·llr;! ... . ... .. 1.0 
124. Arodor-1254 • . , • .••. • 1.0 
1:!5. A.ttx'lcr·U60 ...... , .. I 0 

Low 
Sou 

(Uf.fKt) 

.•• llO 

... 330 

. . . lJO 
llO 

.• • 130 
•• • JJO 
••• JJO 
.. . no 
, •• 3!0 

s.o. 
(•2/Kt) 
• . . 1.1 
••• 1.1 
..• I 7 

•..• I 1 
• • •• 1.7 
• .• • 1.1 

•. 1.1 
.. .. 17 
.•. . )J 
... ).) 

• .. l .) 
.... JJ 
•••• J.J 
•. . . l.l 
• .•• )J 
.. 11 
.• . . lJ 
... . ).) 
•••• 1 7 
. ... 1.1 
•.• 110 
.•• lJ 
•. •• 61 
.... ll 
•••• 33 
• •• • 33 
.•.. ll 
.. lJ 

• f'ar vobu!(s, qu.'lnll~tion limits (ot rnedium seas are cpprox.imatd)' t 2.0 timd Lit q10.:111tit:Jt1on lltM:.s (or low $Otis. For .s.emt-voblilc m<!di<.:.:n soils, ~!itaaon lm:iu 
.YC: appnu.i."T\.l1c:ly 30 lln'IC:S d'.c Cf.ll.A.:u:cxwt En-.lta: {Ot ro-.- sods. 
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Tite list ofurgct compoUIIds for this service was originally 
dcrhtd from the EPA Priority Pollwant list of 129 
compoUIIds. In the years since the inception of the CLP, 
compour.ds hav• be<:n added to nnd deleted from Lie 
Target CompoUIId List (TCL), based on advances in 
3n>lytical methods, evaluation or method performance 
data, and the needs of the Superfund PI'OiJ'IITL 

For drinking water and groundw:uc:r type samples, usc of 
tht low concentration organic anaty1ical service lS 
recommended. 

METHODS AND INSTRUi\IE"'TATION 

For semi\'Oiatilc and pesticide!Atoclor (pestici<k'PCB) 
w&ter sampk.s, a I ·L aliquot is cxrmcted with methylene 
chloride using a continuous liquid·liquid cxtraclOr or 
scplratory funnel (for pesticides/Aroclors 
(pesticidestPCBs) only)). For low level scmivolatile soil 
and pesticide/Aroclor (pcsticide!PCB)soil sampl<$, a 30-g 
soil sample is extnlcted with methylene chloride/acetone. 
For medium level semivolatile soil samples, • 1-g soil 
sample is c:ttr.~cted with methylene eh!oride using 
sonication, For both Willer and soil samples, the c:JC.I!;JCt is 
concentnted, subjected to fraction-specific cleanup 
procedures, wd analyzed by GC/MS for scrnivolaliles or 
GCIECD for pesticidcs/Aroclors {pesticidesiPCBs) • 

for volatile water samples. 5 mL or water is added to • 
purge and trnp device and purg..-d with an in~:rt gas ot room 
tcmperarure. For ''OIJtile low level soil samples, a 5-g 
aliquot of soil is added tO a purge and trnp device with S 
mL of reagent waterandpurgedwithan inertgasat40'C. 
For voiMile medium level soil samples, 4 g arc extracted 
with methanol z.."'ld an .Uiquot is :tdded 10 fQgcnl water. 
For both water and soil samples, the volatiles purged from 
the sample are trapped on a solid sorben~ They are 
subscc;uently desorbed by rapidly he:1ting the sorbent and 
then introduced into a GCIMS system. Table 2 
summarizes the methods and instruments used in this 
analytical service. 

DATA OELIVERABJ..£5 

Data dcliverablcs for this scrvi"' include both hatdcopy/ 
cl«:tronic data reponing forms and supporting raw dsta . 
The labonllory rntJSt submit data to EPA within 3S days 
(or 14 days for 14-dayconlr.lels)after laborato!)'rcceiptof 
the last sample in the set. EPA then processes the data 
through an automated Data Assessment Tool. OAT is a 
complete CLP d:tta assessment package. OAT 
incorponlles Conlr.lct Compliance Screening (CCS) and 
Computer-Aided Data Review and Evaluation (CADRE) 
review to provide EPA Regions with PC-eomparible 
report>, spreadsheetS, and electrOnic files within 2~ to 48 
hours from the re<:eiptofthe data for data validation. This 
automated tool fnc ilitatcs thelr.lnSferofanalytical data into 
Regional databases. In addition to the Regional electronic 

3 

reports, the CLP labor.~tories o.re provided "ith a dal:l 
ossessment report that documents the ins1:1nces of 
noncompliance. The laboratory has I 0 d:!ys to reconcile 
defective data 3J1d resubmit the data to EPA. EPA-ihen 
reviews the data for noncompliance and sends a final data 
IISScssmcnt repon tO the CLP laboratory and the Region. 

QUALITY ASSURANCE 

The quality , "-'sutante (QA) process consis-.s or 
rna.nagtment review and oversight at the planninJ. 
implementation, and completion stages of the 
en,ironmcntal dam collection activity. TI1is process 
CnS!JrCS tlutthc Clta provided are Of the quality required. 
Dunng the irnplementarion of doe data collecuon effon, 
QA acttvities ensure that the quality contrOl (QC) syStem 
is functioning effectively and that the dcfider.eics 
uncover~ by the QC system are corrected. .'\ftcr 
environmental d:!ta arc collected, QA a<tivities focus on 
ass..>ssing the qualiry of data to determine its suitability to 
support enforcement or ren1edinl decisions. 

Each conll'?.ttlaboratory prepares a quality assul'llllce plilll 
(QAP) with lloe objective of providing sound analytical 
chemial measurements. Tnc QAP must specify the 
policies, organization, objectives. and function:al 
guidehncs, as well as the QA ond QC activities d<Signed 
toachtcve the cbt"!. quality requirements for this analyti~al 
service. 

QUALITY CONTROl. 

The QC process includes those activities required during 
OMiytical dzta collection to produce data of kno"n and 
documented quality. The analytical data acquired !Tom 
QC procedure-s arc us.ed to estimate: 011d evaluate th\: 
Malytical results and to determine the necessity ror or the 
c!Tcctofcorrccth•eactionproccdun:s. TheQCprocedures 
required for thi.s analytical service are sho"'n in Table 3. 

017 



Table 2 . .\ltthods and Instruments 

fraction \Vater Soil 
Volatiles Purge 3J1d tr.lp followed by GCIMS Purge 3J1d tr.lp followed by GCIMS annlysis 

analysis 

ScmivoLlt~cs Continuous liquid-liquid extraction Sonication fol!O\\~d by GCIMS analysis 
followed by GCJMS analysis 

Pesticides/ Aroclors Continuous liquid· liquid oc separ.ltol)' Sonication follov.-ed by du.l column GCIECD 
(Pcsticides/PCBs) runnel eJ<tr.Jction followed by dual column analysis 

GC'ECO analvsis 

T•hle 3. Quolitv Conn-ol 

QC Opernrion 

Svstem Monitorin~ Compounds (volatiles) 

Surrogates (for semi volatiles and pcsticides/Aroclors 
(pcsticides/PCBs)) 

Method Blnnks (volatiles) 

Method Blanks (scmivolattk:s a.•d pesltcides/Aroclors 
(!l<'sticidcsiPCBs}) 

lnstrurrent BLlnk (vobtilcs) 

InStrument Blank (pcsticides!Aroclors (oesticidestPCBs)) 

Stor.J~e Blanks (voi3ri!es) 

GCJMS m35s calibration and ion obundance p>rtems (volatiles and 
sermvolarilcs) 

GC Resolution Check (pcsticidcs!Aroclors (pcsticidtsiPCBs)) 

Initial Calibration 

Continuing Calibrntlon 

Internal Sundards (volatiks illld semi volatiles) 

Mntri.< Spike and Matrix Spike Duplicate 

PERFORMMCE MONITORING ACflVITIES 

Laboratory pcrformortce monitoring oetivitics arc provided 
primarily by AOC ond the Regions to ensure thot contract 
labocatories an: producing dota of the approp<i3~ quality. EPA 
performs on-site loborntol)' audits, data package audits, and 
GCJMS 13pc audits, and evaluates labor:ltOI)' pcrfocmznce 
through the usc of blind pclformancc evaluation samples. 

Frequency 

Added to each somple. standard, and blonk 

Added to each san ople, sundard, and blank 

Analvzcd at least every 12 hom~ for each m:aU"ix Mid le\'el 

P~d \\;th eoch group of20 samples or le.1s of ~te some 
rnatrix and level. or eoch time samples are extr.lctcd 

Anolyzed after a s:unple which contains compounds at 
concentrotions 1.!f'C3ter than the calibrmion ranee 

EvelY 12 hou<;on each GC colwnn used foe analysis 

Prepared nnd stored with ench SCI or samples 

Every 12 h0U13 foceoch instrument used fO< =lysos 

Prior to initial calibnuioo. en each instn:mrnt used for 
onolysis 

Upon initial S<:t up of each instrument, and each time 
continuin~ ealibrarion fails to meet the acceptance ctitcrio 

Eve_ry_ 12 hours for each instrument us.d for walvsis 

Added to each san o!>le, standard, illld blank 

Once evel)' 20 or fewer S311lples of same fraction, matrix, 
illld level 

For mo"re infomtlrion., or for S\ligestions to improv~ lhis 
omlytical service, please contacc 

Terry Smith 
Org>~nic Program Manager 
USEPNAOC 
401 M Strce~ SW (S20<;G) 
Washington, DC 20460 
703-603·8849 
FAX: 703-603·9112 
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Emcracncy Resportse 
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AUJ(USI 1999 

oEPA Multi-Media, Multi-Concentration, 
Inorganic Analytical Service for 
Superfund (ILM04.0) 

Office of Er.mgency and Remedial Response 
Anol;1ical Operations\Data Quulil)' Center (52040) Quick Reference Fact Sheet 

Under the legislative authority granted to !he U.S. Environmental Pro<<c<ion Agency (EPA) under <he Comprehensive 
Environmcn<al Response, Compcnsa<ion, and Liabili<y ACI of 1980 (CERCLA) 1111d <h<: Superfund Amc:ndmen<s 1111d 
R<outhoriza<ion Act of 1986 (SAR.>\), EPA de-.-elops Stallda,d<Zcd a.~ol:;tical melhoc!s for <he measurement of various 
pollutants in environmental samples From known or suspecuxl hazardous waste si<es. Among the pollullmiS <hat are of concern 
10 the EPA at such sites, are • series of inorganic anal:;tes and cyanide tho< arc :uulyzcd using induc<ivcly coupled plasma 
(ICP), atomic absorption (AI\), and colorime<ric tedUliques. The Anol:;ttcal Op-.r.!lioru\Data Qualil)' Center (AOC) of the 
Offite ofErru:.r&cncy and Remedial Response (OERR) ofTen on analytical service ·Jtat pro,ides data from <he analysis of w:uer 
and soiVscdiment samplts for inorganic :tnalytc> for use in the Superfund decision-nuking process. Thtough a series of 
standardized p<QCedun:s a.'>d o strict chain-of-<:US!Ody, the ina<ganic on>! :;tical service pnxluces data ol1atown >nd docurncn<ed 
quality. This service is ava<l•ble through the Superf\md Contract Laborn<ory Progr;un (CLPl. 

DESCRIPTION Of' SERVICES 

The inorganic nnaJytical service provi-des a technical and 
contrzctual framewO<k for loboratories 10 opply EPAICLP 
anal:;tical methods for <he prcporotion, detection, and 
q\W\titative measurement of23 inorganic target analytes 
and cyanide in water and soiVscdimcnt enviroruncntal 
samples. The CLP provides the methods 10 be used and 
the >pecific technical, reporting, and contractual 
requiremen<s, including qwlil)' assurance, qualityeontrOI, 
and stand.1rd opernting procedures, by which EPA 
evoluates the dati. This service uses inducti,-ely coupled 
plasma. atomic nbsorption, nnd colorimetric metl1ods to 
aruly<e the inorganic target analytes and cyonidc. Two 
da~1 delivery mmarounds arc available to CLP eus<orners: 
35-day twn3round and 14-day l'Uitt3l0Und after laboratO!)' 
receipt of the htSt s.1mple in the se~ 

DATA USES 

il1is analytical sc,..,icc provides dau which EPA uses for 
a varicl)' of purposes. such :IS dctcnnining toe nalUic and 
extent of conbmination at a hazardous waste site, 
assessing priorities for response boscd on risks to bum:ln 
hcallh and the environment, determining appropria<e 
cl<anup actions, ond detl!rmining when remedill actions 

ore comp!e<e. The cbta may bo used in all Slagcs in the 
investigation of a hazardous w~e site: including sire 
inspec<ions, !Iazard Ranking Sys<<m scoring, remedial 
•nvestigationslfeasibility Sludies, remedial design, 
creatability stUdies. and remo\'al3ctions tn addition, this 
SC!"\~CC provides d11U that arc av3ilable ror USC in 
Superfund e-nforccmentllidgation nctivi.ties.. 

TARGET ANAL YTES 

The aMly.es Gnd de<ection limits for which Ibis service is 
applicable arc listed in Tobit I. The list of<argeumal:;tes 
for this service was original!)' derived from the EPA 
Priority Pollutant List of 129 compounds. In <he years 
since the inception of the CLP, :tnal)tcs hav.: been oddcd 
to and deleted from the Target Analyte Li51, based on 
advances in onalytical methods, evalu.1tion of method 
p<r.onnu.ce data. and the needs of the Superfund 
program. Specific detection limits are highly matrix 
dcpendonL 

1\lETilODSMl>li\STRUMENTATIOi'i 

Table 1 SllfiUI1'L-u.s the mc<hods and in.smJmeniS -d in 
<his analytical senice. 
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Tobie) 
Tnrget AnnlY'e List and Contract Rtguir~d 

Detection limiis CCRJ)yl OLM04.0\ 

Abbreviation Arullyte Connae< Required 
Detection lmtit1 

(ugft.) 

AI Aluminum 200 

Sb Antimony 60 
As Arsenic 10 

13a Barium 200 

Be Dcryllium 5 

Cd Cadmium 5 

Ca Calcium sooo 
Cr Chromium 10 

Co Cob>Jt 50 

Cu Coppe< 25 

Fe Iron 100 

Pb lead 3 

Mg Magne.ium 5000 

Mn Manganese IS 

Hg Mercury 0.2 

Ni Nickel 40 

K Potassium 5000 

Se Selenium s 
Ag Silver 10 

Na Sodrum 5000 

Tl Thalhum 10 

v Vanadium 50 

Zn Zinc 20 

Cn Cyanide 10 

Snmple conccnnation cxc<eding five timd the 
de teet ion limit of lhc instrument or method muse 
may be reponed even though the instrument or 
method detection limit is greoter than the CROL. 
This is illuslr.lted in the following exomplc: 

For lead: 
Method in use • ICP 
Instrument Detection Limit (1 Dl) u 40 
Sample Concentration • 220 
Contract Required Detection Limit (CROL) • 3 

'The Contract Required Detection limit is the 
instrument detection limit obtained in pure \Vater. 

2 

DATA D£LlVERABLES 

Dat:l delivtrables for this scn,ice include both r.llrdcopy/ 
electronic data reponing forms and supporting raw data. 
The laboratory must submit da~1 to EPA within 35 days 
(or 14days for 14-day contrncts) afierlaboratoryreceiptor 
the lAst samplo h the set. EPA then processes the data 
through an automated Data Asscssment Tool. OAT is a 
complete CLP data assessment package. DA T incorp· 
orntes Contract Compliance Screening (CCS) and 
Computcr·Aiced Dat:l Re-.iew and Evaluation (CADRE) 
review to provide EPA Regions with PCcompatiblc 
reports, Spreadsheets, and eledronic files "'ithin 24 to 48 
hours from the recerpt of the data for data vaficbtion. This 
2!Jtomated100l facilitates the transfer of ana lyrical da"' into 
Regional databases In addition to the Regional electronic 
reports. the CLP laboratories are provided with a data 
asStSSment r~port 1ha1 documentS lhe instmces of 
noll(ompliance. The laborotory has I 0 days to rtconcife 
defective d•u and rtsubmit the data to EPA. EPA then 
reviews the data for noncompliance W1d sends a final dat3 
assessment repon to the CL P laborntory and the Region. 

The qu>liry il.'iSUrnnce (QA) process cotUists oi 
rrunJ.gtment review and over.;ight at the planning, 
implernenuuion., and completion Stages of the 
env•ronmcnu\"1 data collection activity. Thts process 
ensures that the data provided are of the quofity required. 
During theda~a rollcttion effort, QA activities ensure that 
the quality control (QC) system i5 functioning effectively 
and th3t the deficiencies unco,-ered by the QC S)'1tem an: 
corrected. After environmental datn arc collected, QA 
a<uvilles focus on assessing the quality of da~n to 
d<termine i1s SIJitability to suppon enforcement or 
remed1al decisions. 

Eachcontr;~ctlaboratory prcp:>rcs a quality asstmll1cc plan 
(QAP) with the objective of providing sound anoly1ical 
chemic~! rne.suremenr.s. The QAJ' must specify the 
po1id~s. DQ~dnization, objectives. nnd functional 
guidelines. os .... -.n as the QA and QC activities designed 
to achieve the data quality r<qUircmcnts for this analy1ical 
service. 

QUALITY C01\'TROL 

The QC process includes those acti•itics required during 
an31)'1ical data collcclion to produce data of known Md 
cocumented quality. The analy1ical data acquired from 
QC procedures on: used to estim3te and evaluate the 
l!tl3fytic~l results and to detennine the necessity for or the 
effect of corrective action procedures. The QC procedures 
required for this ""•lytieal service a11~ shown in Table 3. 
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Tahle 2. Mel hods and lnstrumenc.s 

. 
AMI)10 Jnstrumenl •'let hod 

AI, Sb, As, Da, De. Cd, Ca, Cr, Co, 
Cu, Fe, Pb, Mg, Mn, Ni, K, Se, Ag. 

Inductively Coupled Plo.sma (ICP) 

Na, 11, V,Zn 

Acid digestion followed by ICP 
analysis 

M,Pb, Tl, Se Graphite Fum3te Atomtc Absorption Acid digestion followod by G!' AA 
(GFAA) analysis 

Ca. Mg,Na, K Fbme !ltomtc Absorption {F'AA} Acid digestion followed by FAA 
analysis 

Hs Cold Vapor Atomic AbSO<ption Acid and pennanganate oxidation 
(CVM) followed by CVAA a.1olysis 

CN M:1nual and Semi·au!omah:d DiStillation followed by colorimetric 
Colorimetric analysis 

TableJ. Quolitv Control 

OC Onenuion f'reautnlV 

Instrument Colib;onon Daily or each 11111c instrument is set uo 

Initial Colibnuion Verification Fo!lowinR each instrUment calibration 

Initial Calibration U!ank Follo,,in2 each in5Uilmcnt calibration 

Contllluing Cnlibmuon Every ten a1Ull)1kal samples or every two houa during a run arnlatlhe beginning 
Verification and end of each run 

Continuing Calibmtion 131ank E''<'Y ten ar.al)1ical samples or every two hours durin~ a run and at the beginning 
and end of eac:h run 

lnterfe...,ncc Check SJmole Everv twentv an3lvtical samn!es and at the ~.,einnin~ and end of e:tch run 

CROL Standard fe< ICP E"crv twentV analytte>l samoles and at the bcgioutin~ and end of each run 

CRDL Smndatd fe< AA At the be~ir.nin~ of oach AA anolvncal n:n 

Serial Dilution For each mznix tvne ar.d concentration for each samole deliverv llfOUn (SDG) 

Preoar.llion Dlnnk For each =ole prtolr.ltlon. analvsis. and matrix per bltch of oreoon:d sample$ 

Laboratorv Conrrol Samole for cJch sJ.rnolo oreoarnrion and analysis procedure for each batch 

Matrix Soikc Samole Analvsis For each matrut !}'PC. concentration level. and method for each SDG 

Dun lie ate Sa mole Analvsis for <:!eh nutri.t tvne. «>r.ccntr.ltion level. and method for each SDG 

Posr Dioesrion Snikc ~ch time matri.< soike recO>'<rY is outside OC limits 

Analvtieal Soike for each analvtleal s:unole analvzed bv furnace AA 

Method ofS~ndard Addition When the analvtical soikc recoverv is outside OC limits 

Instrument Detection um;t Quarterly 
Determination 

lnten:lement Corrections AnnuallY for ICP instruments onlv 

Uncu 1Un2c Analvsis I Ouorterlv for ICP inst!'llmcnts onlv 
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PERFORMANCE M0:-.1TOR.ING ACTIVITIES 

1..4bor.uoryperformancc monitoring activities are provided 
prill13!'ily by AOC and the Regions to cllStlrc that contr:lct 
laborJtorics are producing dab of the approp<U.te qu>lity. 
EPA performs on·site laboratory audits, d>la package 
audits, and evaluates laborotory performance through the 
use of blind performance evaluation samples. 

4 

For mon: infO'mation, or for suggestions to improve lhis 
an3J}1ieal se~, please cont;!ct: 

Tonya Mitchell 
Inorganic Program Manager 
USEP M\OC 
401 M Street,SW (S2G-IG} 
Wa.1hington, DC 20460 
703-603-8872 
fAX: 703-603-9112 
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